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Objectives
▶▶ Collect unbiased baseline dataset to assess pre-construction conditions 
and set benchmark for post-remediation monitoring.

▶▶ Evaluate dynamics of depositional processes across time. 

▶▶ Estimate temporal change in surface sediment and smallmouth bass fish 
tissue accounting for statistical bias between different sampling programs.

Background
▶▶ Portland Harbor Superfund Site (PHSS) is a large, complex sediment 
cleanup site in Portland, Oregon.

▶▶ Record of Decision (ROD) signed in 2017 established remedial action 
levels (RALs) and cleanup levels. 

▶▶ Sixty-four contaminants of concern (COCs) at PHSS, six of which are 
focused COCs. Concentrations 
of the focused COCs establish 
the remedial footprint. 

▶▶ Six bathymetry surveys 
performed at PHSS: 2002  
(two surveys completed),  
2003, 2004, 2009, and 2018.

▶▶ Feasibility study (FS) database 
contains samples collected 
from 1997 to 2010. Baseline 
sampling occurred in 2018.

Methods
▶▶ Bathymetry survey pixels scored as erosional (< -2.5 centimeters per year 
[cm/yr]), depositional (> 2.5 cm/yr), or neutral (-2.5 cm/yr to 2.5 cm/yr) 
across 15 pairs of surveys as per EPA (2016).

▶▶ FS surface sediment data were debiased by taking the median of all 
points within a baseline sample grid cell and comparing to the associated 
baseline sample.

▶▶ Sediment temporal change evaluated at sitewide and sediment decision 
unit (SDU) scales using regression analysis and paired difference method, 
respectively. 

▶▶ First order decay model developed to estimate decreases in smallmouth 
bass tissue concentrations.
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Results
Most of PHSS is consistently depositional. However, most of remedy 
footprint is in dynamic equilibrium or consistently erosional. 

Surface sediment with contaminant concentrations less than RALs in FS 
data show sitewide decreases. Areas greater than RALs persistent and 
baseline concentrations increased relative to FS data for some COCs.

Results (continued)
Temporal change within SDUs predominantly neutral (non-significant).

Smallmouth bass first order model 
shows sitewide contaminant 
decreases occurring at rates 
less than 10% per year.

Conclusions
▶▶ Surface sediment concentrations exceeding RALs have been persistent 
since the 2000s while lower concentration areas have decreased due to 
source control efforts and natural recovery. 

▶▶ Temporal change at smaller spatial scales is predominantly neutral (non-
significant) and driven by site-specific factors such as the dynamics of 
sediment deposition and erosion.

▶▶ Active measures such as capping and dredging are needed to decrease 
contaminant concentrations (and therefore risk) in sediment and fish in a 
timely manner.

!(

!(

!(

!(

!(

!(

!(

!(
Vigor

Proposed
Dredge 2020

BP - SeaPort
Proposed Dredge 2019

Sand Placement 2007-2008

Cutter Bluebell

Kinder Morgan
Linnton

Sand Placement 2018

Kinder Morgan
Willbridge

Sand Placement 2017

Port of Portland
Terminal 4  - Berth 410/411

Last Dredge 2017
Sand Placement 2008 and 2013

Vigor
Last Dredge 2015

Sand Placement 2015

McCall Oil
Proposed

Dredge 2019

JR Simplot
Proposed Dredge 2019

Fred's Marina
Proposed Dredge 2019

Port of Porland
Terminal 4 - Berth 401

Last Dredge 2015

R
M

-8

RM-2

RM
-3

R
M

-4

R
M

-5

R
M

-7

R
M

-6

K

!(

!(

!(

!(

!(

!(

Shell
Sand Placement 2019

Ash Grove Cement
North Terminal
Last Dredge 2018

Sand Placement 2019

Vigor
Last Dredge 2015

Sand Placement 2015

Vigor
Proposed

Dredge 2020

Glacier
Last Dredge 2016

Approved Ongoing Incidental
Sand/Gravel Spillage

McCall Oil
Proposed

Dredge 2019

Cutter Bluebell
Last Dredge 2016

Sand Placement 2016

Lakeside Industries
Last Dredge 2018

R
M

-9

R
M

-8

R
M

-1
0

R
M

-1
1

0 1,000 2,000 3,000 4,000

FeetK

Pa
th

: E
:\_

Pr
oj

ec
ts

\P
or

tla
nd

 H
ar

bo
r\G

IS
\M

ap
D

oc
um

en
ts

\B
at

hy
\C

um
ul

at
iv

e-
Se

di
m

en
t-D

ep
os

iti
on

-S
co

re
_2

01
8.

m
xd

Date: 2/8/2019

Cumulative Sediment Deposition Scores

Legend
Sand Placement Locations

!( Preliminary

!( Known

Maintenance Dredging Locations

Completed

Proposed

Navigation Channel

Remediation Area (ROD)

Service Layer Credits: Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster
NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, © OpenStreetMap contributors, and the GIS User Community

Consistently Depositional

Consistently Neutral

Cumulative Sediment Score

Dynamic Equilibrium: Neutral

Consistently Erosional

Dynamic Equilibrium:  Erosional

Dynamic Equilibrium: Depositional

Cap

RM6Nav

RM2E

RM6.5E RM7W

SwanIs

RM3.5E

RM3.9W

RM6W

RM4.5E
RM5.5E

RM5W K

RM11E

SwanIs

RM7W
RM9W

0 1,000 2,000 3,000 4,000

FeetK

Pa
th

: E
:\_

Pr
oj

ec
ts

\P
or

tla
nd

 H
ar

bo
r\G

IS
\M

ap
D

oc
um

en
ts

\P
os

t R
O

D
 P

ha
se

\P
D

I 2
01

8 
Sa

m
pl

in
g\

SD
U

-F
oc

us
ed

-C
O

C
s-

C
on

c-
C

ha
ng

e.
m

xd
, C

re
at

ed
 b

y:
 M

LF

Date: 2/25/2019

Legend

SDU Boundary

Navigation Channel

Selection Grid

Relative Concentration Change
Significant Decrease

Significant Increase

Neutral (Non-Significant)

Sediment Decision Unit Focused COCs Relative Concentration Change (2018 Samples)

Service Layer Credits: Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase,
IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, © OpenStreetMap contributors, and

the GIS User Community

References
EPA. 2016. Portland Harbor RI/FS: Feasibility Study. 
Prepared by U.S. Environmental Protection Agency 
and CDM Smith. June. 

' j 
' 

• 
~ 
o_ 

~ 
"' ~ 
C, 
N 

~ 
"' Cl 
C 
·c 
.s 
'§ 
:; 

" C 

" ~ 
Ill 

100 000 

10000 

1000 

100 

10 

1 

0.01 
0.01 

□ 

' ' ,; 
-_, .,--·~ 

I 

~='.-'.~~'.-:,;::::;;;;;;;;;;:_;:::~i-,-----,,c-ccj ~"'-,~,;.~--=-:-: ________ -__ \~ .. ,~~ ...... , 

,~ .,-,.~ 
~ 

•"' '"' ~ ....... ,h ... 

Total PCBs (summed) Within SDU Areas 

I 

Baseline vs Median FS Values 
Sample Data 

- 1 to1 line 

:48% Baseline> FS / 
/ 

--Major Axis Regression 
- Remedial Action Limit 

23°/o Baseline >_FS 

. . 
•• • 

.s '77% Ba~eline < FS 

1/ 

,, .... a ,•• 
e 

□ 

. ··" 
□ 

I 

I 

' • I 

I 

I 

I 

I 

I 

1 10 100 1000 

FS Data Total PCBs (summed) ugikg 
10000 

! __ ,,,, 

' ' ~ ' ,,,.,.,. ,,.., ; 

/ 

100000 

i 
~ 

,; 
" E 
E 
~ 

IJ) -

• 
ii'/~' ' 

s., ,~' /¥ '. . 
">- ' "- '°'s/ 

'a- ~ _. 

,/,/ ._, ........ 
~ ·> " / ;";:"•-,. 
,,,, .b f ,- ~ 

"'"'"'"" , .. , --, 

., ~ .,.. 
• • .. 

' 

• "'~ 
• □ ,i 

□ D 
. ···-···, 
' ' L_ ______ j 

D 

DDx (Summed) Within SDU Areas 
100000 ,-r---_-_-_-_-_-_-~_-_-_-_-_-_-_-~_-_-_-_-_-_-_~--~--__:;~-1---~---~---/ 7 

10000 

1000 

100 

10 

1 

o_ 1 

0.01 
0.01 

□ Baseline vs Median FS Values 
Sample Data 

-- 1 to1 line 

-- Major A.xis Regression 
- - Remedial Action Limit 

28% Baseline> FS □ 

·63~/o Ba'setine >1'S 
I 

I 

I 

I 

I 

I 

I 

I 

• El □ • '/ 

/ 
/ 

•iD, i!:i : • 
_________ -_ _'MSas<!line -<_fS 

' • 
' ... 

• . . . .. .. . , .. ,_. 
: . ' ~ . . ' 

0 0 o O O O • N • - • . . . . . . . .. .. •• -- □ . 
~ ti· •• 

·· • ..... v·•~·. I·· 
@, ' 

;"':' []', w 

.4 -..I ~! . ,· 
_- .:;1:.~-_ .. . ·: n ... . 

' . ' 
• . ~ I 

~ - • . -1 
,J· ~ . I -72•;, Baseline < FS 

• • t • 

'il : 

• • I • • ' • • , 

• Ii;° i;i: •. •' •, • [;] 

.. • . ,. .. . .. ' -• -@- • • ' 

I 

I 

I 
• I 

I 

I 

I 

I 

1 10 100 1000 

FS Dat a DDx (Summ ed) ug/kg 
10000 100000 

0.02 

0 

-
~ 

' .! -0.02 

~ 
! 
u 
.! .Q.04 

~ 

j 
- .Q.06 

' ~ 
,0 .08 

-0.12 

listen. think. deliver: 

' -----'--- _,.. 
- . ,,;;;:-- - ~;--~.,,.,,~ ..... , ,.,.,,.,.,.-.. 

Overall Site Wide Average Rate of Ch ange 
Smallmooth Bass. 

1,2,3,4,7 ,B·HxCDF 1,2,3,7,8-PeCDD 2,3,4 ,7,S.PeCDF 2,:J.,7,S-TCDD 2,:J.,7,S-TCDF 

Chemical Compound 
oo, 

® 

-'3' ,r: 

--□ 




